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Abstract

This research proposes a method for generating digital texture images by utilizing parametric equa-
tions. The algorithm, through the flexible application of parametric equations, generates various
vector primitives (such as semicircular vector primitives) to construct the basic texture image.
Meanwhile, random translation or rotation operations are performed on these primitives to en-
hance the randomness of the texture. During the process of characterizing the basic image, charac-
ters are randomly selected from a diverse set of total character sets. Ultimately, a digital texture
image that combines special artistic effects and excellent anti-counterfeiting properties is
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generated. The experimental results strongly demonstrate that the digital texture images gener-
ated by this algorithm not only possess unique artistic effects, but also, by virtue of their high degree
of uniqueness and randomness, significantly enhance the anti-counterfeiting performance, provid-
ing reliable anti-counterfeiting protection for products.
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Figure 1. Flowchart of the algorithm
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F(t)=r+t*d (1)

X, REZE EN—ANCHE; d RBELKITAAEE; « 2258, HBUEEEREELIRKE, 4 1E
—E XA, RRE AR ST K E LK.
R )2 57 R W (2):

{xzh—i—r*cos(t)

2
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A P NEIREAR (b, K)VIELGARER, B 5E RE T I B AR R ALE S, W ¢ € [0, 2n],
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—qgx* ¢
{x a*cos(t) )
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t NS, EE €0, 2n].
WAL 1 2507 72 WL (4):

x=t @
y=axt’ +bh*t+c

XF, a, b Fc NER, oM mIeR. FOFmMGE, Ya>00, JFOME, Ha<0olf, JF
HE R S, 8 €0, 2n].
BRELL I S HOT IR WA (5):
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¥ =R*sin(+angle)
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Figure 2. Schematic diagram of rectangular area
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Table 1. Pseudocode for generating basic texture image

= 1. BRSCEEIGE RIS

input: FHIEXIEAK /N,
output: FEAESEEEIE .

a) start algorithm ()

b) svg_width = initialize svg_width ()

c) svg_height = initialize svg_height ()

d) R = initialize half circle radius ()

e) gap = initialize gap ()

f) x_top, y _top = generate_half circle (R, angle = 180)

g) x_bottom, y_bottom = generate_half circle (R, angle = 0)
h) x_left, y_left = generate_half circle (R, angle = 90)

1) x_right, y_right = generate_half circle (R, angle =-90)

j) svg_filename = generate_svg_filename (R)

k) write_points_to_svg (svg_filename, svg width, svg_height, R, gap, x_left, y _lefi, x_right, y right, x_top, y top, x_bot-

tom,y_bottom)
1) end algorithm ()

2.3. BEHEFFL

23.1. FESHE

BENLFFFA I B 2 AT LI,  BOZE th AT FAF LT, BEVLE S AR ik 4, Rk
BN, AR 2 ik L RGBS, 52 e hor i B TR g b BE TR, DR i R 1) A AT BA
HFE, WATPARIE . X R RGN T 2 R 48 SR A BE ML A e v, 34545 — IR A U B 4
G H B — T L. EEBIRA.

a) WE B THF4E charters: 1ZE FAFEAHE 1. 2. 3 ZMHi{A%7; a. by AL B IESCFEE . Be
p HEMMEFEER I . GRT L BT B FRFEM R .

b) WML — BBV LEICETF, AR ZE Y e KRR B B, BBk,
AT charters HBEHLIE R FAFEATIH A, B RBKMAE T TR

2.3.2. fARES
BEBL 7 AT AR SO FR Y BAR Dy AR B35 2 P

Table 2. Pseudocode for generating basic texture image

2. BASCEEIGE MRS

input: A SCER & 19 /NG AN Lk B TR 46 AR AR o
output: FHFLJE FIH TS ER .

a) start algorithm ()

b) steps = initialize half circle steps ()

¢) characters = initialize characters ()

d) line_width = initialize line_width ()

e) svg_filename = generate_svg_filename (R, steps, line_width)

f) dwg = create_svg_drawing_object (svg_filename, svg_ width, svg_height)
g) set_svg viewbox (dwg, svg width, svg_height)

h) colors_set = generate_rainbow_colors (len (x_top))

i) draw_characters_on_segment (x, y, line_width, characters, colors_set)

j) save_svg_file (dwg)

k) end algorithm ()
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3.2. SEIER
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3.2.1. EREXEIEE
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A RIS BUG ZAR SRR DRt 70 T oK, SCREBE Gl (B Ao BV R . [RII,
800 x 600 15 3 (19 RSF 77 &8 WL UG SWon RUAR R AR, (T J5 20t SR i 45 T R o0 #r DA S5 oA
W FC R AT L
3.2.2. BEFERE

TEVE T AFERIT, T 7800 7% FE A I 2 AR AN 5 Ak, DA AN IR 182 37 5o 0] e 808 BB R 7 oK

ARIF A S TFEE charters B8 F 8 I E RN, AR “01237 FFRAAECTE . “ MR F”
T “ABCabe” KNG SLFRE, “opy” EANEFEAIEANRIRA “0123 WHXP T ABCabeafy” -
W 2 FPAFRIE B )R, AR E S EURIE ZARSR N E 2R, R AR A A
RO TR EPTOVRRETT T, BN T ERFH G TR, $2m T O, A3 o AR 1B
P
3.2.3. FRHRNNFZHFRILE

KGR PRI E O S AR EGEAT T 2R E . o, RN Line_width 53 il ¥ &
R6 BE. 12B5M30 B85 FERETCAE TR steps BN 14, 24 F139, XM Z ALK R E R
N T RN FA RS HOT 7SR FUR SR R . BN F R RK/NE & RSN, R4
REZTRHEN, WA RGN W HR, B R, FRGEMNE TR RSN E
REFAGT O 2 TR IR RN T DL = AR AMARHE, R ICBU D FRA R, EEH
{77 1717 960 20 (ML B 5 R S DN 00 8 i PR 1 3 R R AN 97 Dy ek e

3.3. ERSEEEGERSGR

FEBOERTEIX IS W =800 53R, H=600 &35, M AREA R ISERSE I, Wi 3 fos.

XFEL 3 AT AT, AT DUR LA — g B RO PR o FE R UHE R bR P DA R e 4 S A T
MG 53 5] E IR ARIAS £ XA FRIEA DG N 7 ER RIS, BRI T SRR A L AR
PN T AEETTA B R R A T BENL TR AL 1 ERA T, BRAREEAA L B R UM, (B
AEE BT B E . T TR e RIRENLYE, XA SE Al S0 HE R A B AT AR R I (R I
BRSO SRENLIEI S &, Ve SR CRAT SRR O R 1 B
QU EMR BEE 1 SR AL
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Figure 3. Base texture image

B 3. BEaigCRE%

3.4. BEHFFLSEERGERER

34.1. FEIRFFETHER
E;g@q:, ﬁﬁ&iﬁﬁﬂ@%?—ﬁ% charters, ﬂﬁi&%y—lﬁé 3, iﬁi?*%ﬁﬂﬂﬁﬂﬁ?—ﬁ?ﬂ?&%

HrguR KA.

Table 3. Set the content of the total character set
523 BELRFHTERNS

MRS S
(TEDR(EEIE2 “0123456789”
W “IR T
BB “ ABCDEFGHIJKLMNOPQRSTUVWXYZ; Abcdefghijklmnopqrstuvwxyz”
7 Bk “aByde(nOicipvéonparvpyym”
“0123456789”
N “IA 5
" “ABCDEFGHIJKLMNOPQRSTUVWXYZ; Abcdefghijklmnopgrstuvwxyz” ;

“afydelnOiciuvéonpotopyym”

TEFFFR/IN Line width =30 5 R F R steps =14 WIRTIR T, AF charters 4 I BT S0 B4 a0
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620320792,
3 N ) 7

~ © o
™ v 0
- =3
xo T
v
it TN
~
o
=] I)J’\ 50
S
oz
Ky
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o v
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Figure 4. Arabic numerals
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Figure 6. English letters
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SN EE . DEFEATHTFRRARE , FAFAE T REVESER S, B D B il = .
3.4.2. FRIFHFRPMMBETHER

N T IRANIRTCFFF RN R SHON B SO BGOSR M, 7EB0E B P8R charters = { “MHX
D7 VTR T, SR R E T A E R RN Line_width (5379 6 B %M 12 BFE)ME TR E 1T
B steps (5318 24 F1 39), FHAE SO B B SR MG . ASRZE R R /NI R S 80T A i) UG T
ik 9~12 Fias.

Figure 9. Line_width = 6
9. Line_width = 6

Figure 10. Line_width = 12
10. Line_width = 12

a. BARMRE b. 4T E

Figure 11. steps =24
11. steps =24
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& 12. steps =39

P 9~12 XL HT AT LA BEE AT G OK, AR i SO RS I B BT S AT
ERsgm, KGREEEWERE. WE 1 PR, SEDTEE T RO 24 1, QU GO R,
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R/NFIECR 2 AR AZ A o BN 75 R/ IME TR AL 2 (K 7 R 80, A58 SO R AR DR R 4 R 1) R I
JEBUH =5 (AT, RIS ZAR A BRI 75 K MEICRD AP 8o, R P R A
PREFAE, 73 R T o A AR AR, FEIE SR T W 1 ARG i i BT N A

4. LRI

FEERBR b, RS SO BRI ZAREGE 7, T SC A ME— PR AT AL X Py
K%, AR Dy Ut B I T BRI N I 0. AR G R, il 2RO A A R R
Koo, wbRRERICSE, REDTHRIBR, A&7 m#8 R S EoEmiEs . FR, AR E KT
BEATRENL TR AN 3R A, A6 — AN R AU PR A BAT 6 38 (M B LY A AN ar B o B A Oy a3 1
IR thodk DL R R LK S R 2 I A2 4K

MEREHLFAF A B, MBS BT R T S0y B, BT R WSS MR F R 8 TR 4E
PEENLERCT AT, X R Se e oL HA R 2 A F A RO IR . & — UCE AU SR R, 471
WFH AT AT, RGN 7 BB ATEN. f, RS TR S 100 DPAFTFR, —%
2k A 10 MFRFALE, A FAFA AR REMERIL 10,010 Ff, Wb PEKRA & Hos, (500 i & A
3 0 R AR A e A [ A SRR R L NPT BE SE IR 55 o IX M A SE R S0 B S 31 7 5 4L
AEPRR) 2 IR BERNLPEBE U, D BRI D3R4t 1 M s i Sk Ak PR

5. &ig

ABFFIR L T — MBSO AE RS, RIS IS EO IR A SRR SO MR, R B
PAACALTE, S 28 PE B AT R IR ZORBCR A 3 KB DRk 80 SO S . AR St i, 8 24
TR RITEIER, R RS E S MR R B KT, WERIRERITSE, R 2 R AL SO
PR BE5E 1 I8 Seakfitti e X ETTREAT I BERLT R I R, 30 7 SO R RE AL AN B PRI, A B
Fetke EFRACEEREF, WFE RS TR &P RENLED 7T, O 7 R & i RerE, W
T S G ARR FR) Z AR KUk A £ T BE -
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